The evolution of shell structure in exotic nuclei as a function of proton (Z) and neutron (N) number is currently at the center of many theoretical and experimental investigations [1, 2] . It has been realized that the interaction of the last valence protons and neutrons, in particular the monopole component of the residual interaction between those nucleons, can lead to significant shifts in the single-particle energies, leading to the disappearance of classic shell closures and the appearance of new shell gaps [3] . A prominent example is the collapse of the N = 20 shell gap in the neutron-rich oxygen isotopes where instead a new magic shell gap appears for 24 O at N = 16 [4, 5] . Recent work showed that the disappearance of the N = 20 shell can be attributed to the monopole effect of the tensor force [3, 6, 7] . The reduced strength of the attractive interaction between the proton πd 5/2 and the neutron νd 3/2 orbitals causes the νd 3/2 orbital to rise in energy and come closer to the νf 7/2 orbital.
In regions without pronounced shell closures correlations between the valence nucleons may become as large as the spacing of the single particle energies. This can thus lead to particlehole excitations to higher-lying single-particle states enabling deformed configurations to be lowered in energy. This may result in low-lying collective excitations, the coexistence of different shapes at low energies or even the deformation of the ground state for nuclei with the conventional magic number N = 20.
Such an effect occurs in the Island of Inversion, one of most studied regions of exotic nuclei in the nuclear chart. In this region of neutron-rich nuclei around the magic number N = 20 strongly deformed ground states in Ne, Na, and Mg isotopes have been observed [8] [9] [10] [11] . Due to the reduction of the N = 20 shell gap, quadrupole correlations can enable low-lying deformed 2p − 2h intruder states from the f p-shell to compete with spherical normal neutron 0p − 0h states of the sd-shell. In this situation the promotion of a neutron pair across the N = 20 gap can result in deformed intruder ground states. Consequentially the competition of two configurations can lead to the coexistence of spherical and deformed 0 + states in the neutron rich 30, 32 Mg nuclei [12] . The energy of this state may be sensitive to the strength of the quadrupole correlations as well as the single-particle energies and cross-shell mixing. Therefore, the observation of this shape coexisting spherical excited 0 + state in 32 Mg would provide important input to refine the theoretical description of the transition into the Island of Inversion.
It is the purpose of this letter to report on the first experimental observation of the long- ionized using the RILIS laser ion source, the ions were mass separated in the ISOLDE General Purpose Separator and post-accelerated to 1.8 MeV/u with the REX-ISOLDE linear accelerator after bunching and charge breeding [26] . The 4.6(5) · 10 4 part/s beam was sent to the T-REX [27] transfer setup surrounded by the MINIBALL γ-ray detector array [28] .
T-REX consists of position sensitive ∆E − E telescopes allowing for the detection and identification of the light target-like reaction products. The solid angle coverage of T-REX amounts to 58.5% of 4π. The target in the center of the setup is based on a thin strip of 500 µg/cm 2 thick metallic Ti foil loaded with an atomic ratio 3 H/Ti of 1.5 corresponding to a target thickness of 40 µg/cm 2 3 H. The activity of the target was 10 GBq.
After identifying protons with the ∆E −E telescopes, for each event the excitation energy of the ejectile nucleus 32 Mg can be determined from the energy and emission angle of the recoiling proton. Fig. 1 shows the proton energy vs. the laboratory scattering angle for all The γ-ray energy spectrum recorded in coincidence with protons from the (t,p) reaction to the excited state is shown in Fig. 3 . The two peaks at 172 keV (6(3) counts) and The angular momentum of both states can be determined from the proton angular distributions, which are shown in Fig. 4 for the ground state and the new state. In order to determine optical model parameters for DWBA calculations, the differential cross section for elastic scattering of 30 Mg on tritons and protons has been fitted using SFRESCO [30] .
The fitted optical potential has a deeper real part and a more shallow imaginary part than the global optical potential. The depth of the neutron binding potential was adjusted to reproduce the binding energy. The cross section for the transfer reaction was normalized to the elastic scattering data. The theoretical differential cross section has been calculated with FRESCO [30] . The choice of the optical model parameters has little influence on the shape of the angular distribution (see Fig. 4 a) ). The transfer mechanism is described solely by a one-step correlated pair transfer, since sequential two-step transfer is strongly suppressed due to the large negative Q-value (−3.9 MeV) of the t( 30 Mg,d) 31 Mg reaction. For both states the protons clearly show an angular distribution of a ∆L = 0 transfer. ∆L = 1 and ∆L = 2 angular distributions clearly do not describe the data (Fig. 4 b) ).
Thus we have clearly observed a new excited 0 + state at 1058(2) keV in 32 Mg. From the ≈ 300 counts in the proton spectrum for the population of the 1058(2) keV state one expects in case of a prompt γ-decay of this state 18(3) γ-proton coincidences for the 886 keV γ-ray transition. The much lower number of observed γ-proton coincidences can only have two possible causes. Either the missing part of the decay proceeds by an E0 decay directly to the ground state or the γ-decay of the nucleus occurs at a significant distance behind the MINIBALL array, leading to a reduced detection efficiency. One can easily estimate that an E0 decay branch would only be able to make a significant contribution for unphysical 
